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EVIDENCEOF WOOD-DWELLINGTERMITES IN
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ABSTRACT.—Distinctively shaped fecal pellets of wood-dwelling termites have been recov-

ered from a number of Southwestern archaeological contexts ranging from 600-2000 years

of age. Pellet presence in a site may derive from prehistoric use of termite-infested fire-

wood, or may signal actual termite colonization in the roofs and walls of ancient dwellings.

Recovery of abundant uncarbonized pellets throughout strata should alert the archaeologist

to possible post-occupational site disturbance; these same uncarbonized pellets may be use-

ful in tracing the prehistoric geographic distributions of various Southwestern termite

species. Carbonized pellets shrink differentially, depending on conditions under which thc\

burned, and cannot be used to infer termite species identification and distribution.

INTRODUCTION

Some primal termite knocked on wood
And tasted it, and

And that is whv v

Fell through the parlor floor today.

OgdenNash (1942)

tongue in cheek, he acknowledged an

and
rhere is now evidence that wood-dwelling termites have lived close to humans in the

American C-..,*! ^ *___ . , . r^ .. • u:~* .,- U«west for at least ten centuries. Termite presence in prehistory may be

The
i ancien

organic
-""wivauon; orten an ethnobiologist must be content with providing a tnorougn mui-

P ©logical description to share with colleagues. Escalated attempts at identification are

Justified if an unknown type occurs repeatedly in deposits at a single site, or in several

Nations that vary in both space and time. In the Southwestern United States a decade
passed k —- - - - • •• •

(Boh
recognition

fc
—*****/i ana its identification by an entomologist as a woou-uweumg **—«•*

ital"

PClIet
' ThC connectin g link was provided by a sharp-eyed graduate student who

wed that small items associated with termite nests in California and Utah looked just
1 1KC linirl«- 4 'p' i . • -„*._ r -~»

plant and
uiaeologica]

soil samples. Subsequent comparison by the author of ancient charred

m
" C Sprin § s Unknown" specimens from a number of archaeological deposits with

ancient

THE NATURALHISTORYOF WOOD-DWELLINGTERMITES

*» contrast to earth-dwelling termites that actually inhabit soil, wood-dwelling ter-

^duri
branch (Light 1946a)

t ermit
——"Mug,ana remain there throughout tne lite 01 inc cwwy. "« »

wood
^ ?mprise tWo maJ° r ^^^ to* dry -wood insects that attack only sound, dead

Wltl
* a relatively low moisture content, and damp-wood termites that require
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moister, often decaying wood. Dry-wood termites can easily invade and live in wood

located high above ground such as the wooden rafters of an adobe dwelling; they require

no contact with the ground throughout colony life. In contrast, damp-wood termites

may often be encountered in buried wood along water-courses or in buried stumps.

Distribution,- About forty species of termites inhabit the continental United States.

ans

continent. People, however, modify termite distribution by providing for their spread

into new and unoccupied areas (Kofoid 1946a:7). Activities such as the transport of

infested soil, wood, household furniture, and living plants provide a means by winch

termite colonies become established in regions wholly new for some species. Lines of

fence posts and poles connecting cities and villages facilitate the spread of termites from

one localitv to another. Termites now inhabit colder northern regions, warmed by the I

same fossil-fuel burning furnaces that keep people warm.

Two families comprising five genera of wood-dw

native habitats in the Southwestern United States today (Table 1) They

known

Over half of the nine species occur below
of both restricted and extensive distribution.

1130m. Patterns of plant use vary widely among the termites, with some occurring in

few plants, while others are found in a variety of plants in a broad range of habitats.

Food. -The food of termites is cellulose, one of the more resistant and durable Prod

^
s

of photosynthesis. Cellulose is extremely abundant in the xylem, or conducting tisw .

of woody plants. In general, sapwood is more appealing to a termite because it c ° n

j^
less lignin and a greater amount of useful organic compounds than heartwood; i e\w

^
un-seasoned wood is more vulnerable to termite attack, as is wood felled in the su

^^
(Kofoid 1946b:571). While termites exhibit preferences when offered a variety o w

^
types (Williams 1946:572) they will often eat whatever is available; even redwoo ,c^^

and cypress, often touted as "termite resistant", are vulnerable. Five of the * e

^.

listed in Table 1 are known to live in six or more native plants. Others opport " m
*

st

inhabit whatever tree products humans make available to them. These reco
^

that choice of host material may sometimes be as much controlled by proximity

^ ^
other factor. If adequate moisture and minimum temperature requirements ar ^
wood-dwelling termites might be able to survive in at least some of the w dy pl ant

species in any given region.»>«•»; ^f w« iv^uu,
e of a sv

Most termites can break down the cellulose of their plant hosts becaus
mbi

^ v
• less

5; La F age and Nutting 1977). Undigested residue containing from 40 " 6
g
?

Le e and

than 30% carbohydrates, and negligible nitrogen is eliminated (LaFage 1976: *

cati

Wood 1971:393). Because of the relatively low moisture content of the woo
. ^

215).

gnizable

V 'pft

Fecal Pellets.- A typical pellet of a wood-dwelling termite is a small, hard, ob °^
es &

possessing six surfaces. At the angles between the six surfaces, longitu i

The sides oi tne —
generally parallel to one another, but may slope to one end as in pellets 01

^ ^
The sides may be flattened, slightly convex or sometimes concave. Pellet

.^°28i).
The

variable, apparently related to the kind of wood being eaten (Castle 19 • ^^
author has seen white, tan, brown, black and mottled modern pellets.

sectionf
the

texture appears finely granular at 60x magnification; when cut in cross

interior is of a solid homogeneous texture similar to the exterior.
ra ndoii« l

>'

Length and width of modern termite pellets vary with species. »

sure( j unde r

chosen, entire pellets of eight Southwestern wood-dwelling species were mea
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a

FIG. 1.—Sketch of a typical wood-dwelling termite fecal pellet, enlarged approximately 18x normal

size. Cross-sectional view (a) reveals hexagonal shape, while parallel ridges are evident on longitudinal

view (b).

FIG. 2. term
average length of 1.14 mm. Light colored parallel ridges alternate with darker, slightly concave sides

30x magnification with an ocular micrometer (Table 2). Pellet diameter, measu
way along the length before tapering begins, is generally less variable than pelle

measured from blunt to tapered end. ' "
r D'"

ucgms, is generally less vanauic wo« K^**~-

i. A larger sample of 200 pellets of Ptewtermes

identical to those of the smaller 50-pellet samplerevealed population statistics nearly identical
suggesting that a 50-pellet sample was representative.

ARCHAEOLOGICALDISTRIBUTION IN THE AMERICANSOUTHWEST

Wood-dwelling termite fecal pellets have been clearly documented in a number of

archaeological contexts in association with humans in the Southwestern United States

(Table 3). These pellets span broad geographical and elevational ranges, and derive from

a varirtv r»f ™,.:~~* c_..^i from contexts at
ancient All pellets are

least 600 years old, up to perhaps 2000 or more years of age.
Most of the prehistoric specimens appeared charred to investigators (Fig. 3);

these

ancient organic items probably preserved through time because exposure to fire ren-

dered them unappealing to degradative organisms. At each ancient site, such cnten

as context of recovery, carbonized condition, and presence of protective non-cultur

sediment over cultural debris were employed to help rule out the possibility that tM*

pellets might be unrelated to the period of site occupation. A few tan specimens, ap^

parently not carbonized, were also judged to relate to site occupation by the criteria

site context and location beneath protective non-cultural overburden. Preservation

non-carbonized fecal pellets mav be due tn Koth n*ll«* rontent and environment

lignin are not a food resour.

~ »u.:.~. ~„ iirmin l\ ,eo and
termi tcloVT^'

although some Basidiomycetes can thrive on lignin (^o <u~ —
iy/b:4) Because these fungi function optimally only in moist, aerobic settings, -
tecal pellets buried in dry, oxygen -res trie ted sediments, may have been unable to supp

decomposers.
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TABLE 2.—Diameter and length measurements on 50-pellet samples of eight wood-dwelling South-

western termites.

Species

Pterotermes

occiden tis

(Walker)

Zootermopsis

angusticollis

(Hagen)

Zootermopsis

laticeps (Banks)

Incisitermes

minor (Hagen)

Marginitermes

hubbardi (Banks)

Paraneoterm.es

simplicornis

(Banks)

Incisitermes

banksi (Snyder)

Incisitermes

fruticams (Rust)

Pellet diameter (mm)

Range

.59- .83

.56- .82

55- 1.07

54- .74

53- .69

45- .61

.40- .56

.40- .56

a

.71

.69

.81

.64

.61

.53

48

48

+ .06

+ .063

+ .13

+ .048

+ .04

+ .04

+ .04

+ .04

Pellet length (mm)

Range

1.17-1.57

.89-1.31

.98-2.14

.93 - 1.35

.82-1.10

51-0.87

63-0.91

70- 1.00

1.37

1.10

1.56

1.14

,96

69

77

85

O

±.10

+ .103

+ .29

+ .104

+ .068

+ .09

+ .07

+ .076

M

"G.
3.-Longitudinal view of prehistoric charred termite fecal pellets from a site along the Gila River

" e ar Florence, Arizona. Although the pellets are magnified 17x their average length of .87 mm, tmv

Pr °bably shrank when burned. So metimes ancieient pellets occur fused to one another.

CULTURALSIGNIFICANCE OF TERMITE FECALPELLETS

IN ARCHAEOLOGICALSITES

Two possible routes of introduction of termite fecal pellets into ancient dwellings

" cl «de transport in locally gathered firewood, and infestation of roof or side-wall con-

ation material.

^od._Shrubs and trees brought in for firehearth fuel may have provided one very

My aven «e for termite debris to enter a dwelling. Both living and dead term.te colonies
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' andwould be expected to harbor some pellets in the colony ...
burning might slowly heat these protected pellets as the fire etched into the fuel source.

Eventual carbonization of the pellets might result. The irregular occurrence of charred
j

termite pellets in samples from a site in Phoenix, Arizona (Gasser 1981:359) could reflect
|

the occasional use of termite-infested wood for hearth fuel. Charred pellets in seven

separate fire-pit samples at a site near Snowflake, Arizona (Bohrer 1972), may also owe

their presence to this mode of introduction.

Infestation of Wooden Roof Beams and Wall Supports. -Perhaps ancient dwellers it

the Southwest experienced termite damage to various parts of their homes or towns.

Puebloans of the Anasazi Tradition, as evidenced at Salmon Ruin in northwestern New

Mexico, built stone and adobe towns that had multi-layered roofs of plant materials.

For example, one room had a roof that consisted of a basal layer of large wooden beams

(vigas) of Pinus, Juniperus and Pseudotsuga (douglas fir), topped by smaller trunks

(latillas), a layer of Salix (willow) twigs, and finally Juniperus bark, all interspersed with

mud and dried plant parts (Adams 1980c). Such a roof, many meters above ground level

and supported by sturdy walls of adobe and stone, was vulnerable to attack by termites.

Airborne infestation by wood-dwelling termites could be signaled by hexagonal fecal

pellets that might drop to floors below and be recovered in soil samples taken centunes

later. While Dr. William Robinson of the Laboratory of Tree-Ring Research in Tucson

Arizona has not observed termite damage in any of the large prehistoric beams ta en

from structures in the Chaco, Mesa Verde or Kayenta Cliff Dwelling areas (Letter Jan- -

1982), perhaps the smaller latilla or twig layers provided suitable nesting sites. Fin fflg

termite-galleried wood in ancient roof debris is needed to confirm this hypothesis.

Prehistoric dwellers of the Hohokam Tradition in Arizona built structures unlike

communal pueblos of the Anasazi. Single houses, often partially sunken into the grourr

were common among the Hohokam. The side walls of dwellings constructed at m

town, a large Hohokam town in central Arizona, were fashioned of such plants as op

(cottonwood) and Prosopis (mesquite), and occasionally of Juniperus. Mesquite an^

^
tonwood were also used for the overhead rafters and lighter layers that compr ^
roof (Sayles 1938:81; Haury 1978:72). One can speculate that these plant materia s

have housed termites.

ENTOMOLOGICAL/ENVIRONMENTALSIGNIFICANCE

s the

The broad geographic and elevational distribution of termite fecal p«
je

^ ^
archaeological record posed the intriguing possibility of discerning the pre

^

tribution pattern of termites. Entomologists might appreciate a PrehlS *° nC

meanS to

graphical view of termite range, while archaeologists might have yet ano
t

er ^
infer local site conditions by knowing what termites lived nearby. Leng a

a f ew-of

measurements of modern pellets were secured to determine if one or per aps
base d

the species could be distinguished from all others. The resulting dichotomous ^^
on modern termite pellet population statistics (Fig. 4) revealed that, as with any^ ^
varying group of organisms, some species had unique attributes while others

with characteristics shared in commonby one or more species. rpholof

The real problem with identifying ancient termites from their pellet ^^
does not lie with overlapping population characteristics however. Carboniza ^^ ^
ments performed on carefully measured populations of modern pellets re

^ 4

shrinkage in both length and width dimensions can be moderate to sev " C

e
^vari-

depending upon amount of oxygen present and length of time exposed to lT^ etti m
able nature of termite pellet shrinkage parallels that found by researchers u ^ ^
modern seed carbonization experiments. Seed size changes due to burnl "^

d Robe*'

inherent seed differences (Renfrew 1973:11-13), moisture content (Stewar
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1. Diameter .40-.45mm

1. Diameter greater than .45mm

2. Diameter .45-.53mm

2. Diameter greater than .53mm

3. Length .51 -.87mm, conical shape

3. Length .63-1.00mm, rectangular

4. Diameter .53-. 6 lmm
4. Diameter greater than .61mm

5. Length greater than ,93mm
5. Length less than .93mm

6. Length .93-.98mm

6. Length greater than .98mm

7. Length .98-1. 10mm

7. Length greater than 1.10mm

8- Length 1.10-1. 17mm
8. Length greater than 1.17mm

9 - Length 1.1 7-1. 35mm
9. Length greater than 1.35mm

°- Length 1.35-1 .57mm
0- Length greater than 1.57 mm

L Length less than .63mm, conical
L Length .63-.93 mm
2. Conical shape
2 - Octangular shape

3
- Length .63-.82

3 - Length greater than .82mm

mm

J"

Diameter.61-.74mm

• Diameter greater than .74mm

J-

^th less than .93mm
Le "gth greater than .93

Diameter .74-.83mm

mm
6.

6
- Diameter greater than .83mm

kngth. 98-2. 14mm
7

?

- J-ength less than 1.17mm
•

Length greater than 1.17mm

J
Length

1.17.1.57mm
'

Un§th greater than 1.57mm

Incisitermes banksi, I. fruticavus

2.

3.

4.

Paraneotermes

Incisitermes banksi, I. fruticavus

5.

14.

6.

11.

Marginitermes, L minor, L fruticavus,

Zootermopsis angusticollis

7.

Marginitermes, L minor, Z. laticeps,

Z. angusticollis

8.

/. minor, Z. laticeps, Z. angusticollis

9.

/. minor, Z. laticeps, Z. angusticollis, Pterotermes

10.

Z. laticeps, Pterotermes

Z. laticeps

Paraneotermes

12.

Paraneotermes

13.

/. banksi, I. fruticavus

I. banksi, I. fruticavus, Marginitermes,

Z. angusticollis

15.

16.

Marginitermes, Z. angusticollis

6.

17.

Z. laticeps

Z. laticeps, Z. angusticollis

18.

Z. laticeps, Z. angusticollis, PtcroU

Z. laticeps

rmes

Se

4

"~K
iCh ° t0m0US ke * to whole - uncarbonized modem fecal pellets from wood^welling tcnmtes

m the Southwestern United States.
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TABLE \.-Mean size measurements of modern termite fecal pellets before and after exposure to heat.

^M

Dimension

Oxygen-rich carbonization* of

Incisitermes minor pellets

Anaerobic carbonization^ of

Pterotermes occidentis pellets

Before

(n=50)

Length

Diameter .64 mm

After % Before After

(n=50) (n=50)

1.14 mm 1.06 mm 7 1.26 mm

.60 mm 6.6 .73 mm

(n=S7)

.86 mm

.51 mm

%

Exposure Exposure Shrinkage Exposure Exposure Shrinkage

32

30

Carbonized in a coffee can over an electric hot plate for three minutes.

n

Carbonized inside aluminum foil buried in hot coals for over one hour.

son 1971:381), as well as maturity, evenness of carbonization and total amount o

charring (Brugge 1965:49). It would be impossible to know, in this case, how muc

shrinkage had been experienced by pellets recovered from the ashes of an ancient firepi

.

Since the bulk of pellets recovered from Southwestern archaeological sites to date au

been carbonized 1, at present the size dimensions give no clues to the identity o

termites. As uncarbonized pellets are recovered, however, they should be classi *»

in the hopes that both environmental information and the distribution of prehiston

termites may become known.

TERMITESAS AGENTSIN THE DISTURBANCE
OF ARCHAEOLOGICALSITES

. J

In addition to suggesting prehistoric termite biogeography, abundant un .^
pellets in an ancient site might serve as a clue to pre or post-depositional mo n

jM

strata. For example, wood-dwelling termites could easily inhabit dense organic
.^

that are typical of dry caves or rock overhangs in the American Southwest. ^ ^
utilized buried wood, sediment mixing could occur as internal, now-empty sp

^^
lapsed downward. The archaeologist should consider such a natural trans

^.^
process in deposits that reveal broad distribution and fair numbers of unc

Penets -

t oiK aVt

Earth-dwelling termites could also play a major role in soil mixing
^ ^^

archaeological sites, where moisture content is generally higher. Ternu ^ ^

America have been known to mix, alter, invert and obliterate soil horizons, ^
create new horizons and affect the spatial boundaries of different soils (

Wo°.

He

a

chan nf

son 1978:325). Not only might termites mix soils, but they could also prov
of oxid*

for air and water to move downward through deposits and thus increase chanc
^ $tai ,

tion of organic material and destruction by fungi and bacterial degradatl

^ tSi sp0 ttW

Since earth-dwelling termites do not produce recognizable six-sided fecal pe

their former presence in a site would be difficult.

SUMMARY

a f m Southwest
Fecal pellets from wood-dwelling termites had been isolated iron

.

dentifica
tio»

United States archaeological soil samples for at least ten years before their i ^ ^^
was secured. Potential avenues for the introduction of termite fecal pehe s
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dwellings include plant materials carried in as fuel, and infestation of roof or wall sup-

ports. Often the pellets are charred in ancient deposits. Carbonization experiments

performed on modern pellets in the presence and absence of oxygen reveal that termite

pellets shrink from 6-30% in both length and diameter. Therefore, the possibility of

inferring ancient termite distribution from the morphology of carbonized pellets from

archaeological sites seems remote. While this particular record is mute regarding bio-

geographical and ecological data, other non-burned records may not be so. In a dry site,

such as a cave or rock overhang, widespread occurrence of non-burned pellets could signal

termite Th

and interpretation of insect remains from archaeological sites remains a largely

plored, and undoubtedly rich, source of information.
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1

To distinguish naturally black items from those turned black by exposure to heat, one can gently

scratch the specimen against a piece of white paper, and a carbonized item will generally leave a

slight streak or smudge.

Book Review

The Desert Smells Like Rain: A Naturalist in Papago Indian Country. Gary Paul Nabhan.

San Francisco: North Point Press, 1982. 148 pp., illus., $12.50.

From an overture punctuated by spadefoot toads and desert thunderstroms, to a

pastorale of bird-song around a desert oasis, and a crescendo of mariachi and Papago

polka bands, The Desert Smells Like Rain presents an intimate view of the Sonoran

Desert and its native people. Ethnobiologist Gary Nahban shares his experiences and

insights while studying run-off agriculture and traditional crops in the borderlands of

Arizona and Sonora.

Mountains, a visit to a saguaro wine-drinking and rain-bringing ceremony, expeditions

to two relic oases in the desert, and a pilgrimage to the Fiesta of San Francisco Xavier in

Magdalena, Sonora. Along the way he introduces the reader to his Papago acquaintances,

*ho are more friends than just informants.
In other chapters, Gary Nabhan explores the relationship between the disappearance

The

and
He alsoocular problems, and other nutrition-related diseases among the Papago.

examines the native view of the indigenous wild relatives of important cultivated plants

Wild tcpary bean

The Desert Smells Like Rain is Papago cognition

An
of—"vam omens L,iKe Kain is fapago cognition oi "it wn<x" 5 ." & --,-

C Sonoran Desert and the abandonment of traditional floodwater farming.

.
Ethnography, germplasm conservation, linguistics, and traditional agriculture arc

"teiwoven with insight, myth, and humor in The Desert Smells Like Rain. An extensne

Election of notr, * " * "" ^^ **""* *
and

-«« interrupt the flow of the text.
, J ... . -_,

Gary Paul Nabhan should be added tQ ^ m of authors that includes Alfred Kusse

**«*, Charles Darwin, Edgar Anderson, and Stephen Jay Gould, natural history writers

* lth the unique talent of being able to present a tremendous amount of information ,n an

Movable and v ery readable style.


